In fact, approximately two-thirds of all maternal deaths occur during the postpartum period. 7, 8 In one study, the utilization of healthcare services in pregnant and postpartum women in the Philippines was observed to be 95.8% and 62.3%, respectively. 9 It is possible that a lower ratio of healthcare service utilization in postpartum women may contribute to maternal deaths during the postpartum period. Furthermore, it has been reported that women who delivered at home showed a lower ratio of postpartum healthcare service utilization than women who delivered in facilities. 10 A ratio of home deliveries in the Philippines had decreased from 56% in 2008 to 38% in 2013, but it remains still high. 9 Therefore, the provision of healthcare services to postpartum women who deliver at home might be important for reducing MMR in the Philippines. However, there are no reports regarding the outcome of utilization of healthcare services on the health condition of postpartum women who deliver at home in the Philippines. Therefore, we conducted the present study to examine the current utilization of healthcare services, and its effects on the health of women who deliver at home in the Philippines.
Methods Participants
This was a cross-sectional analytical study based on selfadministered questionnaires. Postpartum women who delivered at home or a facility were enrolled in this study, which was conducted from March 2015 to February 2016 in Muntinlupa, Philippines. Muntinlupa is located in the Luzon region and divided into 9 districts, with a total population of 504,509 in 2015. 11 To increase the sample size, we chose two approaches to distribute questionnaires. During daily home visits, community health volunteers who were registered at the Muntinlupa City Health Center distributed the questionnaires to 50 postpartum women (Group A), whilst staff members of the Health Center also distributed the questionnaires to 50 postpartum women and immunized their babies at the Health Center (Group B). Women who had non-obstetrical complications and did not consent to the study were excluded. Consequently, 63 postpartum women participated in this study ( Figure 1 ).
ethics approval and consent to participate
All participants provided written informed consent prior to participation in the study. The Ethical Committee of Kobe University Graduate School of Health Sciences, Japan and Muntinlupa City Health Office approved the study protocol.
self-reported questionnaire
The questionnaire contained questions on characteristics, utilization of healthcare services, and abnormal symptoms during postpartum. The category of characteristics included questions on age, days after delivery, parity (primipara/multipara), type of birth attendant (skilled birth attendant/traditional birth attendant [TBA]), area of residence (Poblacion/Putatan), education (primary or middle school/high school/college or university), employment status of husband (unemployed/ white-collar occupation [professional service, production worker] or blue-collar occupation [agricultural worker, laborer, farmer]), monthly income (,2,499 or .2,500 Philippine peso), health insurance, maternal and child health book usage, and access to health centers. The category of healthcare services during pregnancy included questions on antenatal checkup, home visiting service, vaccination of tetanus toxoid, supply of iron and folic acid, and health education (ie, danger signs and breastfeeding problems in pregnancy). The category of postpartum healthcare services included questions on postpartum checkups, home visiting service, and health education (ie, postpartum danger signs, breastfeeding problems, and family planning). The breastfeeding problems during pregnancy and postpartum periods were mastitis, insufficient breastfeeding, and cracked or sore nipples. The abnormal symptoms during postpartum period were examined with the following seven statements adapted from our previous research: 10 1) fever (.38°C) for more than 2 days, 2) bad lochia odor, 3) irritated eyes and headaches, 4) continuous abdominal pain with increasing intensity, 5) pain in the breast, reddening of skin around the breast, and an observed spike in fever during the evening, 6) high blood pressure and dizziness, and 7) low mood and aversion to child-rearing or housework. 12 Participants were 
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Healthcare service utilization in postpartum women asked to respond to each of the symptom statements by choosing one of two responses: present or absent.
statistical analysis
Sixty-three subjects (27 and 36 women who delivered at home and a facility, respectively) were included in the data analysis. Chi-square test and Fisher's exact test were used for analyzing categorical variables, whilst Mann-Whitney U test was used for continuous variables. To analyze the questionnaire data, the sample was divided into two: delivery at home and delivery at a facility. Analyses were two-tailed, with a P-value ,0.05 considered significant. Statistical analyses were performed using the Statistical Package for the Social Sciences version 23 (IBM Inc., Chicago, IL, USA).
Results

Participant characteristics
The mean age (mean ± standard deviation) of women who delivered at home and a facility was 26.1±7.1 years and 27.2±6.4 years, respectively. The mean days after delivery in women who delivered at home and a facility was 33.3±23.1 days and 38.3±21.2 days, respectively. There were significant differences in the type of birth attendant, area of residence, monthly income, and maternal and child health book usage (P,0.01), but not parity, education, employment, health insurance, and time to a health center between women who underwent delivery at home and a facility ( Table 1) .
Utilization of healthcare services during pregnancy
There were significant differences in the utilization of antenatal checkup (P,0.01), but not home visiting service, tetanus toxoid, iron and folic acid supply, health education on danger signs in pregnancy, and health education on breastfeeding troubles between women who delivered at home and those who did at a facility ( Table 2) .
Utilization of healthcare services during postpartum period
There were no significant differences in time of first postpartum checkup, home visiting service, health education on postpartum danger signs, health education on breastfeeding troubles, and health education on family planning between both groups of postpartum women (Table 3) .
Presence of abnormal symptoms during postpartum period
There were significant differences in the feeling of irritated eyes and headaches and continuous abdominal pain (P,0.05), but not fever for more than 2 days, bad lochia odor, breast pain, high blood pressure, and dizziness with a low mood state between both groups of women (Table 4) .
Discussion
In this study, we demonstrated that postpartum women who delivered at home had lower financial status, were assisted by TBA, and demonstrated lower utilization of the maternal and child health book. We also found that postpartum women who delivered at home did not have access to adequate antenatal checkups and health education during pregnancy as well as sufficient home visiting service and health education during the postpartum period. The lower utilization of healthcare services in women who delivered at home might have contributed to a high frequency of abnormal symptoms during the postpartum period. 
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In our study, lower financial status was significantly related to deliveries at home that were assisted by TBAs, but access to health center was not significantly related to it. Previous researchers have reported that women who delivered at home in the Philippines, Indonesia, Vietnam, India, Bangladesh, Nigeria, Nepal, Tanzania, and Kenya had social, cultural, and financial barriers. [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] Financial status is one of the main determinants of the choice for women to deliver at home. 9 However, it has been reported that the majority of women who delivered at home felt that this option was more comfortable and convenient. [26] [27] [28] Therefore, the factors of deliveries at home were not only financial status and transportation, but also comfort and convenience on them. The maternal and child health book was generally distributed to women at health facilities in the Philippines. Accordingly, the women who delivered at home lacked the opportunity to access it. Yanagisawa et al reported that the maternal and child health book could be useful for maintaining good health in pregnant women. 29, 30 Therefore, it is important to provide this book to women who deliver at home to help improve their health.
A previous study reported that 84% of pregnant women received antenatal checkups in the Philippines. 9 However, in this study, women who delivered at home did not receive sufficient antenatal checkups during pregnancy, compared to those who delivered at a facility. On the other hand, during the postpartum period, there were no differences in the utilization of healthcare services between both groups. However, health education on danger signs was not sufficient for women who delivered at home. Wilunda et al reported that financial status, knowledge, attitude, and perceived good quality of maternal 
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Healthcare service utilization in postpartum women health care could be positively associated with utilization of health care services. 31 In addition, Choe et al demonstrated that physical, cultural, or familial influence could dissuade women from receiving healthcare services. 23 Therefore, this study demonstrated that deliveries assisted by TBAs and lower maternal and child health book utilization might also contribute to a lower utilization of healthcare services during pregnancy and in the postpartum period.
According to the current findings, women who delivered at home had more abnormal symptoms related to postpartum hypertension and postpartum infection than women who delivered at a facility. Belda and Gebremariam reported that women who delivered at home were not adequately prepared for postpartum complications. 32 Therefore, the lower utilization of healthcare services by these women might have resulted in higher abnormal postpartum symptoms.
Barangay Health Workers (BHWs), who are registered health volunteers at the Health Center in the Philippines, provide support to women who live in the community. 33 We reported that BHWs could efficiently evaluate a woman's physical and mental condition through their home visiting services. 34 Therefore, BHWs play an important role in assessing healthcare service utilization and postpartum health conditions in women who deliver at home in the Philippines. Health education on danger signs which is provided not only by professionals, but also by BHWs, could enhance knowledge and attitudes in postpartum women, which could ultimately enrich their health in the Philippines.
Our study had several limitations. Our sample size was small and the study region was limited. However, this is the first study to evaluate the effect of healthcare service utilization on health conditions of women who deliver at home in the Philippines.
Conclusion
In conclusion, we found that financial and environmental barriers might hinder the utilization of healthcare services in women who deliver at home in the Philippines. A lower utilization of healthcare services in these women might result in higher abnormal postpartum symptoms. These symptoms may contribute to the MMR in the Philippines. In the Philippines, the provision of health education on abnormal symptoms can enhance knowledge and attitudes in postpartum women, which can ultimately enrich their health.
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